Liquid-Infused Micro-Nanostructured MOF Coatings (LIMNSMCs) with High Anti-Icing Performance.
In this article, a new kind of anti-icing material, liquid-infused micro-nanostructured MOF coating (LIMNSMC), was designed and prepared. The porous micro-nanostructures of metal-organic framework (MOF) coating were first utilized to immobilize the lubricating liquid. The anti-icing performance of LIMNSMC could be tuned by the viscosity, the amount of lubricating liquid, and the surface morphology. Under appropriate conditions, the LIMNSMC shows high anti-icing performance with the condensed water-freezing temperature of approximately -39 °C and the ice adhesion strength of approximately 10 kPa as the micro-nanostructures of MOF coating reduce the contact area and hinder the heat transfer between the surface and water droplets, and the lubricating layer effectively reduces the heterogeneous nucleation sites on the surface, as well as reduces the ice adhesion. LIMNSMCs exhibit good durability as the lubricating liquid can be effectively immobilized by the nanopores of MOFs. So, the high anti-icing performance of LIMNSMCs could be maintained throughout 10 freezing/melting cycles and six icing/de-icing cycles and slightly decreased after high-speed centrifugation and 50 abrasion cycles.